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Background
Banking Industry is one of industry which usually have high concentration that majority of industry asset owned by few big banks. In order to increase efficiency and market share this big banks tend to acquire another banks or other financial institution that cause concentration level of banking industry become more higher and form a financial conglomerate. Indonesia Banking Architecture, launched by Indonesia Financial Service Authority explicitly urges small banks to have consolidation plan to state a merger between them, invite foreign bank to buy their share and store more capital. Concentration level of banking industry will be higher in the future.
This conceptual framework emerge from EfficientStructure paradigm (Demsetz, 1973 ) that state efficient bank will be a winner in banks competition, acumulate profit and capital, and expand its market share so that banking industry will become more concentrated. Bank efficiency is affected by bank's asset size. Big bank can achieve economies of scale and has a natural competitive cost compared to its competitors (Hughes and Mester (2013) and Kovner, Vickrey and Zhou (2014) ). Beccalli, Anolli, and Borello (2015) show that big banks in European countries operates as a big financial conglomerate with broad financial services and far more efficient than their smaller competitors. Feng and Serlitis (2010) found same result in USA banks. Their studies show that USA big banks had achieved their economies of scales and were able to minimize cost. Feng and Zhang (2014) and Bossone and Lee (2004) show banks'economies of scale that reflected on banks' profitability, were not only affected by bank asset size but also by corporate culture, bank risk profile and banking industry concentration.
Other studies, e.g Wheelock and Wilson (2012) and Berger et al (1993) show different result. Smal banks and big banks were on extreme U-shaped average cost. Small banks were not able to achieve their economies of scale so they have relatively higher cost. On the other hand, big banks were not efficient also because their asset were far above economies of scales. Only medium size-banks that operated in their economies of scales. Berger et al (1993) show that USA bank economies of scales were around US$300 million that were at 6th percentile or around 60% bank asset distribution in 1990. Clark [1996] has similar result that bank average cost curve was U shaped that relatively flat in the middle curve so small and big banks have diseconomies of scale. Big banks were not operationally efficient because of very wide chain of command and geographicaly very dispersed bank branch locations. Big banks also tend to take higher risk because its managers believe government always help them when these systemic banks have serious problems.
De Young et al (2011) show that big bank cost function is different from smaller banks because they serve different market segments and different type of banking services. More bigger bank size, documented by Wheelock and Wilson (2012) and Demirguc-Kunt and Huizinga (2010) , they less depend on expensive traditional time deposit, were more active raising capital through capital market instrument. Cost function difference between large bank and small one implied that every bank can achieve their specific economies of scale. Banking economic scales can be reached not only by large banks but also by medium and even by small ones.
Bank efficiency affected by level of competition in banking industry (Wheelock dan Wilson (2012) ; Wibowo (2015) . If each group of bank size serve different segment of consumers then competition level in those group will be different. The level of competition differences is proved that it influences operational efficiency level for any bank groups. Feng dan Serlitis (2010) instigate low competition leading to oligopoly causing inefficiency. This is where the emerging contradiction amid banking efficiency, the concentration of the banking industry, competition among banks and financial system stability. Research in empirically test the relationship of all these concepts in the context of Indonesian banks is interesting and necessary, not only from the point of academic interest but more importantly as the basis for a reconsideration of the policy in the Indonesian banking industry over the years.
Empirical testing in the context of the Indonesian banking became exciting because Indonesian banks have special characteristics that profitability is high enough, the market of banking services are segmented by the lots of banks, the distribution of assets is quite extensive between large banks and small ones, banking credit penetration is still relatively low and capital markets are underdeveloped.
Research Problem
The economic-scale measurement of banks should be based on the accounts of banks to be able to accommodate the alleged variances in the cost function among groups of banks. Differences in bank fees function can be identified from the variances between the cost structure of small banks, mediumsized and large ones. This study empirically examine the banking cost structure of three groups of banks.
To understand the cost structure differences of the group size of the bank, some of the determinants regarding bank operational efficiency and their impacts needs to be tested. As found by Wheelock and Wilson (2012) the difference in the cost structure of the US banking is determined in part by the level of competition. Wibowo (2015) found no significant relationship between the Indonesian banking efficiency with the level of competition between banks. Wibowo (2015) finding is suspected due to competition and efficiency measurements carried out on the entire banks, it did not consider the variances in the function of cost, efficiency, and competitions amongst groups of banks as found by Wheelock and Wilson (2012) . This study will measure competition and efficiency for the three groups of banks by size of assets in Indonesia which are large banks, small and medium-sized ones.
Industry concentration is frequently used to measure the level of competition within an industry. The problem is the method of measuring the degree of it is debatable on its accuracy. The empirical banking research shows the concentration does not fully reflect accurately the level of banking industry competition (Bikker, Shaffer and Spierdijk (2012) ; Maudos and Solis (2011) ). The high industry concentration, does not necessarily mean a low level of competition, while the low concentration is not necessarily a very tight competition. This measurement problem encourages researchers to develop a more reliable banking competition measurement (Bikker, Shaffer and Spierdijk (2012) ; Berger, et al 2004) .
Industrial organization approach in assessing the competition is divided into two groups: structural and non structural approaches (Bikker, 2004) . Because the industrial structure measurement empirically and structurally has intractable problem, banking research prefers to use non-structural models (reducedform model) to measure banking competition. The models exhibit the behavior of the competition with the conceptual framework of the New Empirical Industrial Organization (NEIO). This model measures the degree of industry competition by analyzing the behavior of competing (competitive conduct) of firms in an industry without using explicit information concerning the structure of the industry. Such models are Panzar and Rosse model (1987) . It measures competition by estimating the amount of deviation between the existing conditions with competitive pricing decision that occurs in an industry. Panzar and Rosse (1987) construct an empirical test that can distinguish the type of competition of an industry into three types, namely the oligopolistic market competition, monopolistic and perfect competition. It is a model of banking competition which quite widely used in banking research (Bikker, Shaffer and Spierdijk (2012) . This study will use PanzarRosse model to measure the level of competition.
LITERATURE REVIEW
In recent decades, the bank is growing very rapidly in terms of the value of its assets. Some banks become very large absolutely and relatively to the banking industry in their respective countries, even comparatively to the country's economy as a whole. Between 2006 and 2014, the value of assets owned by the four largest commercial bank in the United States increased from 39% to 44% of the total banking assets. The economic crisis in Europe and the United States show the systemic effects of a large bank may lead to serious repercussions. The failure of a bank in Ireland in 2010 encouraged the Irish government requesting financial aid from the EU and IMF. After the bank bail-out is facilitated by the EU, the Irish found the need to reduce the large banks in the country adjusted to the amount of its economy. In the UK, the Bank of England has raised public debate to gain public approval of the plan of split up of major banks in the UK in order to suppress the financial risk faced by the government.
In the US, Wall Street Reform and Consumer Protection Act, also known as the Dodd-Frank Act passed in July 2010 which forbade the merger between banks that can create a bank that has total liabilities exceeding 10 percent of all liabilities within the financial companies cummulatively in order to prevent the emergence of a bank that is too large.
The existence of regulatory limitations to the bank in increasing its assets raises the attention of researchers on achieving economies scale of the banks. The determination of the asset scale that a bank can operate most efficiently becomes an important question preceding a debate between researchers and policy makers and the banking authority. Hughes and Mester (2013) , Wilson (2009) and Serletis (2010) found evidence that large banks are more productive and more efficient than small ones. Their findings are in contrast to previous research findings by Berger et al (1993) .
They found the differences in their research because technological development bank in the 2000s is much more sophisticated than the 1990s as observed by Berger et al (1993) . Becalli et al. (2015) also found the same thing in Europe, a large European bank operating under conditions of increasing returns to scale. Kovner et al. (2014) showed large banks have an average operating cost much lower than smaller ones. But the findings Feng and Zhang (2014) shows the economic scale of the bank with enormous assets worth at least US $ 1 billion and most banks in America have constant returns to scale. And Kumbhakar-Tobon Restrepo (2015) found only 35% of the largest banks in the US banking has increasing returns to scale.
The difference in efficiency of banking operations is attributed to the achievement of the economic scale in terms of assets, triggered also by the level of competition and the structure of the banking industry. Kumbhakar-Tobon and Restrepo (2015) found the major banks achieve increasing returns to scale precisely because of the competition intensity among the major banks.
The notion that large banks enjoy benefits as ones with assets or termed as a "quiet life", according to Tobon Restrepo and Kumbhakar (2015) is not proven. Precisely the fierce competition in the group of large banks that make them put out extra effort to be always more efficient than its competitors. The efficient large banks look for less efficient ones for targeted acquisitions and converted into a more resourceful bank. Market dominance of the major banks will be more influential.
The Indonesian Banking
Competition among banks in Indonesia can be categorized as non-price competition. This can be indicated by Suku Bunga Dasar Credit (SBDK), the prime lending rate, applied by Indonesian banks that have fairly wide dispersion range among banks. The standard deviation of the rate in Indonesia was recorded nearly 2.09%. (Table 1 ). For comparison, the standard deviation in Malaysia and Thailand is only about 0.3% (Table 2 ). The much higher bank lending can continue to exist because it offers another feature that is valuable in the eyes of its customers.
The average and standard deviation of the prime lending rate that banks serve SME customers tend to be much higher than corporate loans and retail. Market segmentation of banking services in the SME segment seems stricter limits segment. Standard deviation for SME prime lending rate to reach 4.5%. This ranges may be an indication of a segmented banking market thus enabling banks to behave as a monopolist in each segment and determine varied and competitive lending rates through factors other than price (interest rate). Indonesian banking confronts low financial inclusion indicated by the number of bank credit to the Gross Domestic Product (GDP) which is way below neighboring countries (Table 3) . The banks as a source of funding for companies in Indonesia remains dominant because the capital market through stock exchanges and Indonesian corporate bond market is still very small, this instigates that the bank has a very strong market power in the presence of customers (Table 4 ). Indonesia's stock market capitalization in 2011 was only 45% of the GDP, Malaysia 144%, Thailand 81%, the Philippines 73%. While the Indonesian market corporate bonds was only 1:41% higher than the Philippines were only 0.96%, yet much smaller than in Malaysia, which reached 58% and Thailand 12% of its GDP respectively. 
Research Methodology
There are three rules of fees that writers use to measure the difference in cost structure between the group of large banks, medium-sized and small ones such as those used by Bikker, Shaffer, and Spierdijk (2012) and Berger et al (2004) , namely: Average Funding Rate (AFR ) ie interest expense divided by interest Bearing Liabilities, Price of Personel Expenses (PPE) ie labor costs to total assets, and Price of Capital Expenses (PCE) ie overhead costs as measured by the ratio of the cost of depreciation of fixed assets, administrative costs, and other costs to total assets. The three sizes of these costs are measured for each bank within the group of banks and then calculated the average and standard deviation for each group of banks per year.
Industry concentration is measured using Concentration Ratio that is the percentage of revenues, profits or third party funds controlled by a number of large banks. CR3 is the percentage of mastery of the three biggest companies in the industry, and CR5 is the percentage of the five largest companies. The other commonly used measurement of the industry concentration is the HerfindahlHirschman Index (HHI), which calculates the level of concentration based on the distribution of market shares of all companies that exist in an industry. HHI concentration ratio is more widely used than Concentration Ratio which can result in erroneous conclusions on the level of concentration of the industry because it measures only the market share of the three or the five biggest companies and ignore the distribution of market share among all the existing companies in an industry.
Concentration Ratio is calculated by using the following formula:
CR is Concentration Ratio, si is the bank market share of bank i, k is the number of banks operated within a period of calculation.
Two Concentration ratio calculated are CR3 and (1) CR5 that will show the respective market share of the three and the five largest banks in each period. Concentration ratio is calculated in terms of asset value, the value of loans disbursed, and the value of third-party funds (DPK) that exist in each bank. The higher concentration ratio indicates the structure of the industry is concentrated, where large banks are dominant market share and has a great market power. Concentration Ratio can give erroneous conclusions on the level of concentration of the industry because it only measures the market share of the three (CR3) or five (CR5) largest companies in the industry and ignores the distribution of market share distribution of other companies that exist in the industry. Even distribution of the market share of the three or the five biggest companies that would not be captured by a concentration ratio. For example largest companies control 40% market share, while the two other largest companies controlled respectively 10% of the shares will have the same concentration ratio CR3 with industry with the market share of three of the largest companies divided evenly 20%. CR3 to both industries will be the same, namely 60%.
To overcome the shortcoming of the concentration ratio, the author will use also the size of the industry concentration Herfindahl-Hirschman Index (HHI). HHI count all of the company's market share.
HHI is the square of the market share of each bank existing in each period. N is the total number of banks.
HHI index values range between 1 / N to 1. Industry with the HHI is equal to 1 / N means the market share of all companies are equal, the HHI is equal to one means that there is only one company in the industry (monopoly To measure the level of competition of the banking sector, the authors use the approach Panzar-Rosse as used by other researchers such as (Anginer et al (2012) , Bikker, Shaffer, and Spierdijk (2012); Samad (2008) and Berger et al (2004) . Measuring the level of banking competition by Panzar-Rosse approach is basically the modeling of bank revenue function with the bank price of production factors as an independent variable. Panzar-Rosse bank revenue model assumptions is that the bank has three (3) inputs in the production process that is labor, time deposits, and infrastructure. The price of bank production factors, respectively are: Average Funding Rate (AFR), ie the ratio of interest expense over the period of a year to total third party funds, Price of Personel Expenses (PPE), which is the ratio of labor costs to total assets, and Price of Capital Expenditure (PCE), which is the ratio of the cost of physical assets and other expenses to total assets. The level of banking competition by Panzar-Rosse approach, namely H statistic is the sum of the three regression coefficients of the three production inputs of the bank.
Competition model by Panzar-Rosse (1987) is the industry competition measurement model, so that competition can be quantified and categorized into three types, namely the market with oligopolistic competition, monopolistic competition and perfect competition. This model is based on a premise that the company will implement a different output prices strategy in response to changes in prices of input factors. The average response to changes in input prices over the sales price of production depends on the behavior of all market participants to compete in the industry. In industries with competition as perfect competition, for example, changes in input prices can not be transferred into higher selling prices since all of the selers only act as price takers in this industry. The company's revenues are very influenced by changes in production input prices on such market. The relationship between input prices to corporate earnings is to be very elastic. The opposite case is in monopolistic or oligopolistic markets, rising input prices can be transmitted to the selling price of production output because the company has substantial market power as a monopolist. Corporate profits become relatively more stable although input prices moved up drastically.
In order to derive the regression coefficients of the three variable production inputs of reliable banks, bank revenue model needs to vbe put some control variables (Bikker, Shaffer, and Spierdijk (2012) ). The control variables have a significant influence directly to the level of bank income, thus by the inclusion of this control variable, the regression coefficient of the three input prices will experience the "adjustment" than the model without control variables. Control variables that affect the level of the bank income is bank size, capital structure of the bank, and the bank's risk. These three control variables called Exogenous Factors Specific Bank (BSF).
The first control variables or Bank Specific Exogenous
Factor is the total bank assets as a bank size and as a proxy of the economic scale of bank production process. Although banking research literature contains a debate whether a larger bank is likely to become more efficient or just the opposite (Kishan and Opiela, 2000) however almost all researchers agree that the size of the bank greatly affect the level of income of the bank. The next control variable is the adequacy of bank capital that can be captured through the ratio of total equity to total assets. Molyneux (1994) shows the capital ratios significantly affect bank risk taking and profitability of banks. The structure of bank funding is reflected in the ratio of total debt to total assets that also determine the level of bank profitability. The greater the proportion of bank loans, the bank will be more enthusiastic to take risks so that the bank profitability will be higher, on the other hand increases the risk of the bank. Liquidity risk is reflected in the bank cash ratio for each bank to total deposits that affect the level of income for the bank. The last is the control variables of other income. The proportion of other income to total revenue reflects the bank's revenue sources and strategies that should be assumed affects the income level of the bank.
Reduced log-normal function model of bank revenue used to calculate H statistic as a measure of the degree of competition within the banking industry by Rosse Panzar approach is as follows: The coefficient β, γ, and δ obtained from the estimation of model (3) for data every year so as to obtain a measure of banking competition every year.
To conclude the classification level of competitive banking industry of the magnitude H Panzar Rosse statistical models is using criteria exhibited in Table 5 . Wald Test is used to test whether the amount of H statistics generated from the estimated model (3) lies on the two extremes of the spectrum type of competition, monopoly and perfect competition. By using the Wald test, the two null hypothesis can be tested separately ie whether β + γ + δ = 0 which means the competition is monopoly or oligopoly or β + γ + δ = 1, which means the competition are perfectly competitive. Wald statistic measures how close the unrestricted estimates meet the existing restriction on the null hypothesis. If the restriction may be justified empirically, then the unrestricted estimates will approach the restriction of the null hypothesis (Davidson, Russell and MacKinnon (1993) 
Result
The result of the bank cost structure differences within inter-group of assets can be seen in the Table 6 . The cost structure of large banks is proved to be more effective than medium-sized and small ones. The efficiency of large banks is evident from the average cost of funds (AFR), large banks are much lower than medium-sized and small ones and consistently every year during the period 2000-2011. Large banks have the ability to withdraw funds cheaper than medium and small ones because it has the advantage of infrastructure such as ATMs and more extensive branch offices making it easier for customers doing the transaction and more attractive cash management for companies so that the customer funds may be withheld and create a large enough and low-cost sediment core deposits. AFR medium-sized banks is higher than the big banks but lower than smaller banks. This is an indication that the magnitude of asset costs as an achievement factor for bank to get funds more cheaply. This indication is getting stronger if we look at the standard deviation of the average cost of funds (AFR) which is quite large among the banks included in the group of large banks. There is tight enough competition among the large banks in the deposit market so that the relatively smaller banks requisite to offer interest rate much higher.
Indications of quite tight market segmentation in Indonesian banking can be seen also from the data in Table 6 that the standard deviation of AFR is large enough for each group of banks. AFR of the large banks at the highest/maximum score even higher than the AFR of medium-sized banks at highest score in some years (2000, 2004 and 2005) . The existence of banks that have considerable difference AFR with other banks in the long enough period of time indicates that Indonesian banking market is very segmented, and the competition that can be expected to be more non price competition.
Average personnel costs (PPE) of the large banks is lower than medium-sized banks and small banks. This is an indication that higher technology infrastructure in large banks were able to reduce the use of labor more efficiently. The larger the bank's assets, the greater use of information technology thus costs can be reduced. This is reinforced by the decreased average overhead of physical (PCE) incrementally of large banks, medium-sized banks and small banks. The economic scale in the group of small and medium banks have not been achieved. This finding contrasts with the conclusion of Berger and Hannan (1998) , however it is much like the latest findings in US and European banks (Kovner, Vickrey and Zhou, 2014 and Beccali, Anolli, and Borello, 2015) .
AFR= Average Funding Rate, PPE= Price of Personeel Expenses, PCE = Price of Capital Expenses
To understand the differences in the cost structure incurred amongst the large banks, medium-sized banks and small banks, we need to measure the concentration and competition among banks within every group of banks. The results of concentration measurements in the Indonesian banking industry by a group of banks can be seen in Table 7 , Table  8 and Table 9 . Concentration of the asset and the DPK on large banks observed is always greater than the concentration of the Credit, competition in the deposit market is dominated by several large bank. The same thing does not happen to the group of small banks. This dominance instigates the considerable difference in the cost of funds (AFR) of the large banks. The level of competition in the group of large banks also proved quite low and close to oligopoly while small banks group competition leads to monopolistic competition, as it will be discussed later (Table 10 ). Competition which is relatively low and leads to oligopoly in the credit market banks of the large bank group led to the bank with higher cost of funds are still able to exist in the long term. The concentration from the DPK perspectives that higher than the concentration of the Credit at a large bank group disignates the intermediation function in large banks is not optimum yet. In the group of large banks, observed from CR3, CR5, and IHH in terms of Assets, Credit, as well as third party funds is is generally not concentrated gradually. In CR3 Assets, the highest rates occur in the year 2000 In the group of medium-sized banks, observed from CR3, CR5, and IHH in terms of the Assets, Credit, as well as third party funds is generally not concentrated gradually. Unlike the group of large banks, in terms of asset concentration of medium-sized banks in deposits is lower than the concentration of the Credit. This signifies that competition in the deposit market within the group of medium-sized banks are relatively more distributed equally. The same thing happened to a group of small banks like the one in Table 9 . In the group of small banks, the concentration is generally experienced a declining pattern. However even it is more industry concentration, competition in the group of small banks are even more stringent than in other bank groups. Competition in the small banks proved to be more stringent as will be discussed later (Table 14) .
The level of competition in the major bank groups in the year 2000 to 2012 as measured by Panzar-Rosse competition model can be seen in Table 10 . Summary of the results of competition measurement on large bank group and the results of the Wald test of H Panzar-Rosse statistic model can be seen in Table 11 . The results of the competition Panzar-Rosse model estimation of medium-sized banks and small banks are not reported in this paper and is only a summary of the results considering conciseness of the page, and canbe convey by the author upon request. Competition pattern in a group of large and medium banks in Indonesia are not much different from the applied pattern of competition in the whole / the Indonesian banking industry (Wibowo, 2015) , that is colluted oligopoly market structure although there are some year the pattern in which competition is monopolistic with the H-statistic value -0.354 and year 2006 with H-statistic value -0.001 in the group of large banks. Competition in the group of mediumsized banks began to lead towards monopolistic competition in the last two observations year 2011 and 2012. Table 12A . This finding further strengthens indications that the concentration may not reflect the level of banking competition due to the concentration ratio of the three countries, as can be seen in Table 12B , much higher than the concentration ratio in Indonesia. If high concentrations trigger much loose competition, the competition in the three countries should be far more lax with lower H statistic. The group of small banks demonstrates the competition pattern is a little different with the applied competition pattern of all banks, large banks group, or a group of medium-sized banks. In the group of small banks, there is no dominant competition pattern between monopolistic and oligopolistic competition. From Table 4 :12 observed that there are 6 years out of 12 years of studies that follow monopolistic competition, while the rest or 6 year following the pattern of equilibrium monopolistic competition/colluted oligopoly. Nonetheless the last three years observed indicates the direction of competition among small banks towards monopolistic competition. 
CONCLUSION
The structure of bank charges differ among the groups of large banks, medium-sized and small ones. The greater the asset in the bank charges structure, the more efficient the bank is where the average cost of funds, HR costs, and overhead costs are getting lower in line with the growing of its asset. The economic scale in Indonesian banking have not been fully achieved owing to the growing value of the assets in the last ten years, the average cost of HR and the relatively stable even slightly declining average cost.
The cost structure amongst bank groups proved that there is no correlation between the concentration and the level of bank competition. Competition among small banks is considerably more rigorous than the large and medium-sized ones although it does not make the cost structure of small banks supplementary. The difference in efficiency amongst small banks is much greater than that of the large and mediumsized ones. This phenomenon is due to segmented market in the Indonesian banking industry, thus the banks which are relatively less efficient still exist because they have enough loyal market segment. The difference in efficiency amongst banks is also a signal that the Indonesian banking competition is non price competition.
The level of competition of large and medium banks lead to oligopolistic competition, while small ones compete on a monopolistic condition. These findings reinforce the indication that while small banks have a cost structure that is less efficient comparing to large and medium-sized ones, the small banks can continue to exist because they have strong market power in its market segment respectively, even potentially close to monopoly on their respective market segments. Bank competition of oligopolistic large and mediumsized banks that better reflect on bank credit market, the deposit market and deposits of large banks are actually indications of monopolistic competition demonstrated by the difference or standard deviation of the interest rate is quite extensive amongst the large banks consistently in the period of 2000 until 2012. The standard deviation of the substantial cost of funds at a large bank group is suspected due to the standard deviation of the incredibly significant asset value in the group.
